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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a piezoelectric transformer in 

which all 

electrical connection can be made at nodes while preventing the * 
mechanical 

strength from lowering due to polarization and the input side can be 
isolated 

well from the output side. 

SOLUTION: The piezoelectric transformer utilizing the tertiary 
longitudinal 

oscillation mode comprises input electrodes 2a, 2b formed oppositely 
in a 

section of λ/2 from one end part of a piezoelectric plate 1, a 
first 

output electrode 3a disposed at a position corresponding to a node 
separated by 

λ/4 from the input electrodes 2a, 2b, and a second output 
electrode 3b 

disposed at a position corresponding to a node separated by 
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λ/4 from the 

other end part. • The section where the input electrodes 2a, 2b are 
formed is 

polarized in the direction of thickness while the section between the' 
first and 

third output electrodes 3a, 3b is polarized in the longitudinal 
direction. An 

unpolarized part is provided in the section between the input 
electrodes 2a, 2b 

and the first output electrode 3a. 
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m-fkolZ. %&U$Wl/2 (A/4) (DtZZTM 



MeEm^c^^i^-^sgw^ a / 2 onn^c- «© 3 ictti^nm! 5 #«^£*u A^iffii&4 b 12* 

mwmmmftiTBfczti. mixnnmfrhx mm (r-xjg) t Lx®$&tix^h. \dw&2 

/mtitz/- v&iztfmtHiLmzm 1 cota^mm< a . 2 bratcA^iWiS4 a.4b tmtxxjimEZ 

n^y-H^(c*fjtE-ri.fiatc^2^ai^m^m 10 3*^#ff§^«mE^tii^SE* 5 tij^iiieiS5^a 

Hi)ieA^I«^'»B!cSix^lza(iJ¥^r6]t^§ *U [ 0 0 0 6 ] a*, ASSESS fc O«f^)£toc0#E*li4 

ME^10til^S®t|irl^2c7)ai^«®OHOEr B 1(i a, 4b, 5tLT(i';-h'^*^V^n. A^]«^ 

*^#i*i£fl«§fu friBA^iffitifriemicoai^ifl: 2a, 2b^it^i«ffi3t{^^wt$ix-c^$n 

mtvmnwizttftmmimititi. . «. 

fries 1 «7)a3^««stifne^2om^«8ii:<oiBit*ai^ [ 0 0 0 7 1 h^l&vw. Has***?- At- 

*E£#6J:'3fcLfc£fc£ftai*4E*h5:'*. H «Wf*i& 2 &Jg»*- H (A/2*-h'co2fl^>B 

[M*«2] w^itiett^jswEra^Rft ») ^OTUv:^(i, y-K^i^^isioMS^ 
««s*L-c-fWftjasarv^4ifc t«#att&E«b 1/4 ( a/4 > awm&t* ?isb»-cj±«*«> 

7>x. 20 WKmLkKti. z\<7) 2Mt- F Srf'Jffl L£*§£ 

[SI** 3 ] IflEAMMSOy- FAKttJfc-fS tt. AMBISKi/- Hjftfc*TlW-4 A^«ffiOft¥* 

*fclilt^2fcEttOE«F5V*. [00081 HRWK. dSrEmt-^XXT-fcL 

3 (zen^Em f Aaaatf atfj»oE*t»'- h Ac*tei-*flan« 

[0001] [0009] 

Wfo??^ MIH fflfcfcj&ffflM *<?)E«b5y^tt5V^TJ±. A2J6IEK4 a, 4b(i 

*\ a^a^)?SE«iiig»«t:fflv^*i4E«b y- v&tzttiafr&mtcffmm («&) *«r»r» 

[0002] SffitH^]Rfttt^#lT^I»<0T, J8»aWS>*VtiiSfl 

«r. meizm-xoizm^tix^. ma, -mz x'om^mmsm^L^t^^mifih^. ? 

ft) FSrfJffl U^EHh 5 v^^HBMWHH-C fcfifd £ fc*WC»ojfc. 

s>>x *oAffi*fflis*jJ:^««6^fiiWBiBttjs [ooio] towxtotiWAtzmt iwwm 
•t. ot, «ra?*jmo£«ttft* a t -th . 40 at L-cfc o . #«tc# 3 ^m^^zmrnn^Wi 

[0003] zoE.mh7>zi±. mmftcDg.'mi s*5m«=jim»u zommz??",?. mumm 
■t?$ »;*>^4itKi ewki EiiK^wwaue^^flrrs £: v^HH* 

r&]c0fr»S5OS±ffitc:(iA^«S2a, 2b*<Mr6jL 

fl!l*ffl!l<0^*|SjOJga5t =5r^.-ffiffilc(i [0011]$ ^>(C TJJfflSHO-** 4 * Afflliiftjl 

aj*«a3*ge*s*i., A*«S2a, 2hm&ii% ssk^otv^w?, x^-mfnrA^v-^sv^ 

ffi3^fWLT. A*{fflt=5:l»EmSil <7)ft^*f6]0>V #fc«ffT*fc^fc^lSHi#3!>^fc. 0. AJB* 

^Mt ^iflJ^lBwfrOmiJtl^EPP 2-CS^-J: [0012] -e^T\ *5KB<0lWtt. JSiOJ: 33r« 

^mtc^aSiiT^*. *WE«h5^X*«^o««c7)P]ja^i$-M)gL. 7-H 
[00 04] ^^E*h7>-xc7)igt!)(i x H6c7)tg|5(c 50 jSCJtl&f *fiBtKA*«ffi»WHJ*«fli«:»JS-f 4i 



[0005] LT . A^Jttffi 2 a . 2b«y-K^: 
Stl5t4ta{lfc:A*«lffi«4a. 4b*«KSfl. HS^J 



12/31/06, EAST Version: 2.1.0.14 



3 

&&itit 3 i t & 1 1 it, #ffit# mtm 

VU-i/ 3 >£%&Zt tfX'% &KM F ? >zm$t 
[00 13] 

Sr A t Ufcfc* . MflE«««0*^*|6lW-^Sa5*^ 

^ai^mfcwejssft. mBAawfijWBjftSfifciaaj 

[ooi4] m&Lsw&timt. rn&s i 

2 ceaoEtt f 9 ice . imeammk> 
s-vrnzmthcom.. vamMotittivs&xm 
ten 2 nmw&t&smBMZ&mmbtix v 

ifcfcfltti:** i*#B4fcffi*$Wi 

(i . ii^ 3 ttem^ES h 5 v * c v . wf 

[0015] JJE**WKfcJ:fifcr. A**»±/- F.6 

m.^^tix ^h<r>x\ y- vMzttm-t&&mx° 

ffiTCffdi #tt£&ttS-£f>£fcfr<. fit 

[ 0 0 1 6 3 $ fcfc, #aEfiri*!i<OJWr*»^)IBCH* 
ore'. ^W?Hfloa^fcJ:4S»J6* (5*> jMK*3 

[0017] stt, x^fflataj*iiKi«)i«g*^<« 
I). 

[ 0 0 1 8 3 ifc, 1«HJc«0£E«8[«r«Jf-*Wtf6i 
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[ 0 0 1 9 ] ±E*«ffC|gt!SW^»S»i:* 
[0020] 

^iiffli-ts^, m-m&<r>i><Mz^x\m-%& 

Zitt. 

10 [ 0 0 2 1 ] II 1 *4*jra<0«*fl|jSfc *4 3&»* 
- F tjav^JB 1 Xfftfflfc:ffi&jE« F 5 >-*<0»j££7K 

[0022] *gtffcffl|OE« F 7 yxil. II 1 J: 

^&i»e«}£ i srfisi. . Em i ommo-m® 

*>t A/20ESA»M±Ht«i— »OA^)«fii2 a , 
2bjfiWgl/C#JSS*U AAtI2a, 2bHA/ 

*f6it ; i : «£osg2<7)ai^i:ffi3b#»fe$ixTv^. t 

tzifinX ^ Sll^tii^«ffi3ai:m2<7)ai^mii3bc7) 
4"M«0lEIHi A/2 ktnh* % 1 2 Offi*«S 
3 a , 3 b Ji* fl-eMHiiBawf «iBo * 0 (WSrW^ 

[0023] A^mffi 2 a , 2 b ##l£3*ifcKIHA 

ffi*«fi3 ak»2tf5aS*M3 b^cOIZ^Cfi, ^ 
EnP2T'*-ti3t*^l6]^ffi$ixTV^„ -54 
30 0 . A^«S 2a, 2b faielSmE*: EPJD LTff^-^r 

fooasa* . ^ i Rt^* 2 cota^msi 3 a , 3 b rata: 

2a, 2btmi^tU^TO3a<oracOEraB, 
20tB^mS3 b i:J|«OiawKBIDtt^ff*<llSnT 

[0024] £«ES F9VX{i^*|6lt 3<MS»tl% 
-F (A/2t-H<0 3«»ffljj8R) -CtfifflS^, Hi 
OTast^-fidt, ^^|ifj<0«^4>-?-iimA/ 
4«fflBRl£^;fr|6|<94»'MafiaV- FAt=5rotV> 
40 *. ^**>%. A*«S2a. 2btty-H^{C»jet 

a, 3btty-Fjftt:»i&t4fflBt:»*$<lTV^. 
[0025] -f-LT, A*im®2a, 2bcO/-F^t 
WlS-r«.fiiStA*i»iEI84a, 4 b*qg«§*i, JB1 
ai^2cojtJ^«S3a. 3bfcSMjfflE«5a, 5b 
*»JBttSn*«J:?fc:»«S<i"CV^. A^SSS2a, 2 
b BH=A*flK»4 a , 4 b * ffl t T A^«E^'MD§ 
*U tU^«@3a, 3brat»^Uc#E§^tii^« 
E* { tb^lME«l5a, 5bfcattaj***l*. 
50 [0026] ±te=S-S*l4a, 4b, 5a, 5btofiS 
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•titsMSsKfr&kLxit. mmzu, U-KI8, 

^SJMMWWffl^feil. #tl2a, 2b, 3 a, 

[0027] *t5. SfS2<7)ti}:ftflI&3 b i«§5?)|§]?)E 

t l/CEEMWS**Jflv* i 3 fc LT t> J: 
[00 28] -I^ffl&tCfcVvCte, A2JlKffi2a, 2b 10 

STifW* 1 1 fc fcAtiJ^tS^l^igR t 

b &< , U - F*&sa8»*»£Stt*4 - fc # 
ft. 

[ 0 0 2 9 ] $ feC, ^«E*(6l<7)S^S^<OlSIt«# 
fl-SSBtflftftfeivCtsO, *«fr[«i«av^t:J:6S»e 
* (9*) iWWl«l. Em^^MW^JK^ffiT* 5 !® 20 

C 0 0 3 0 ] $ fete, A^llfflfctiJ^I»±Saiffi* <: 5r<« 

[ 0 0 3 1 ] JJEaStflWSH^S^SMEfflBJiy 
A^«ffi2a, 2b<0-a5&fijT|*I<oaflat»«Lr. 

[0 0 3 23 ££, ttJ*-^>-t-r>X^^tt±- ± 

tfrCteSK, f^Rtf, E««<7)-^r±StfOA{c»fi!tLT 

>-x, #Eifc^O«^W^tt^H^«^Sr#JStT3S 
SRSlSti*. 40 
[0033] JJeSrt:, *^OM2Jtlfc0tt:ff6 35WB 
»)*-K£fl^fcE1Sh5v;*OlM£02£ijr$\ 0 
2(a) U*f 2ri*]<O»rffi0. 02 (b)tt(a)OX 

[0034] 43gffcffl<0EEtt h 9 y^t. 02 J: 

liiSrtfc (HTttstt) oE«-fe5S77/';-y 

(±A^]«S2a, 2bSt/iii^««g3a, 3b*W«S 
ft.TV>l>. 50 
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[0035] A^I«Si2a, 2btt, £Jf««<7)*?;fr 
(fil^-^ffigiS* 1 fe A / 2 cr>Erao^ffiat>'# h 1 ID 
fc2SfcE«3:fcT#JS3*u 02 (b) CSrfJ:? 

3*U #^-h^AA«a2btt«rt?«iB-rte«$*iT 

[0036] mi^Hl^Sffi3a{i, A*tI2a, 2 
b *>fe A / 4 *V, h fc#J*3 

20ffi^«©3b<iA^fl;ffi2a, 2 ba«Sflfc(B 

tu^itfii 3 b upmrcsit $ tix v > s . 

[0037] A*«fi 2 a , 2 b jWftftSilfcKIBA 

fltftfrflfcattsii. %i<7)ibJ]nmabm2CD 

S„A^*IS2a. 2bfcmi<^tfl^«ffi3aOra^E 
PbIB, fttf»2<oai*«S3bi:JB»Oia<OBiaDi^ 

[0038] "f , *£ftft<?>EC h 5 VXli, fll 
[0039] .roflUSfcfeWCii. £ 1 HitWCIIiBHL 

mm-mtztix®j&ztix}3*) , *#*#EJt*»4 

[0040] =5rfc, #tt±, ^StSKOJ: d ffi^B 
S3 a, 3bt^JB»ROrtaWC»«Lfc*36»*iU^ 
*\ ^flK6KOrtSI5taa}*Wi*ift»t i flr<fct)J:v\ 

[0041] <k$iz, 3mbm&mmzmhmttc% 

3ai^H4(C^t. 03<im3H»J$:^L, «^Bd$ 
LTSgRSffFSJBv^fc t<0T* 0 , ( a ) tt¥iB 
0, (b) (a) cr>X-X&mwmX%h. 04{i^ 
4lliS^J$-^L, «>iiilcmfcW»jRS*ifciafttt^$» 

[0042] 03^-TE«t>7>-X{i, A^miB2 
a, 2bStA'aJ^«ffi3a, 3 b <0*Hfc#«$*lfc» 

^■WJt, SWffl»t»HWcJ:0«S2a. 2b, 3 

a , 3 bic«g? • Bjes*iT^4 . mnm%zm& 
temzm-mxm-t^ z t tff *>*t* . 

[0043] LT, ffiR«7 6 <0fl&tg»(2l@€KIR^ 
<r)X'\i&< , Mitt. dXWKiiilifmLdn^jMW? 
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[0044] 04 C^rfElh 7^**4, Af}W&2b 

mmmm , iwawiwc <* 9 R#tt £>fvc v * & . * 

837(4, Wft&mzim, iDl$*l£-k7$-y>. fit 
lg^3lfflfcAg%^lSB*#j£Lfcio-c*9. -ico 

[ 0 0 4 5 ] #HSH*K14. 3fcft£7<4*HBcO£ 
ffl(c*ff3WK«S*i» E«1K 1 *>«i:«sra-£3T» 

n&ttx-mt terns , mmmmmg. 

Zftlh&ZbtfXSl. 

[0046] 03 $#'04 KSrtttJfcfcfcVvCli, 

**fc**.Tfc 9 , 0M«^coffi||§s|££4^ff 5 £ 

[0047] ±ie#Hll«T'(i3 JJCSW*- KcO 
Em h 7 yXT-Siti 4 &£LhcO»E- H * W 

fflL7tflE*h5yxfct,*l8ilB*afflT'&4. 05J44 

ti3a, 3 b O+'MSIOEESiti A t & I, . f&oKia 
A, B, C*)gSii38^*-F«*^fc£*>6$r 

n&»*-b'£JBlv^£{4miSS2 
cOfcb«fficO*^IScoS«f4A/2cO ( n-2) flSfcR 

[0048] 



[0049] #^flOj^SS^<Gl8Kc«# 

[0 0 5 0] AllMkiiljlMii&m.&%<ffi 
j£S;ftXfc9\ 7Jjffli:atfJffltf>a#$r74 VI/- x 3 

yzm^ktfX'Z. xjimk&jimkcD^w^m 
[0051] mmtmk-tizkizx"). j:9* 

10 s &#EJt £ t . KttliEfl:J&^S-e& & . 
[ 0 0 5 2 ] S»t««W«R**ia«ifc«« 

[HffiOf»#^Hfl] 

[HI] 1 ggftMCft&Etth 5 yxco*hil 

[02] ( a ) (i*^BJ<7)^ 2 XttMICft «£Et b7V 
X<O*#:friejeO»r®0, (b ) (4 ( a ) ff)X-xmm 
20 HT-ftS. 

[03] ( a ) n*%mnm 3mmmmz>E.w vyy 

XWfli, ( b ) (4 ( a ) COX - XfflBffifflX'b I . 
[04 ] *I6hhco»4 ggffiMCfli&Ett b 7 >z<?OM 

mgmx'hh. 

im5] ^m^m^mmmm^smhyyxmm 
®mmx'fo&. 

[06] h y yzmwmnmx'b h . 

1 E«« 
30 2a, 2b 7Jj«1§ 

3 a micoai^mffi 

3b *20ffi*«« 

4a, 4b A^flWH 

5a, 5b iftfUMES 

6 Sfttt? 
7 
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